Mathematical modelling in car suspension system by Pang, Aik Yen
  
 
 
MATHEMATICAL MODELLING IN CAR SUSPENSION SYSTEM 
 
 
 
 
 
 
 
 
 
 
 
 
PANG AIK YEN 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIVERSITY TECHNOLOGY MALAYSIA 
 
 
MATHEMATICAL MODELLING IN CAR SUSPENSION SYSTEM 
 
 
 
 
PANG AIK YEN 
 
 
 
 
A dissertation submitted in partial fulfillment of the 
requirements for the award of the degree of  
Master of Science (Engineering Mathematics) 
 
 
 
 
Faculty of Science 
Universiti Teknologi Malaysia 
 
 
 
 
DECEMBER, 2010 
 iii 
 
 
 
 
 
 
 
 
 
To my beloved parents, 
Pang Kee Yok and Lai Yook Hong, 
my dearly sister and brother, 
Pang Aik Niu and Pang Aik Kah, 
to lovely Tiong Chan Xing,    
for your everlasting love, care and support. 
To my friends and coursemates,  
for your wits, intelligence and guidance in my life. 
Thank you all for everything. 
 
 
 
 
 
 
 
 
 
 
iv 
 
 
 
 
ACKNOWLEDGEMENT 
 
 
 
 First and foremost, I am appreciated that Associated Professor Dr. 
Shamsuddin Bin Ahmad who kindly spare his time and energy to guide me to 
complete my dissertation.  During this period, he had given me valuable advice, 
encouragement, guidance, and invaluable knowledge that have brought to the 
completion of this dissertation. 
 
 A token of appreciation to lecturers who have been giving me much 
information suggestion and comments in constructing the Maple programming.  Also, 
thanks to all my friends and course mates for their assistance, cooperation, guidance 
and friendship throughout the completion of dissertation.  Without their support and 
guidelines, I might not gain spirit to complete this dissertation. 
 
 Last but not least, I would like to express my deepest grateful to my parents 
and my siblings for their support mentally and physically.  Thanks to those who have 
contributed directly or indirectly. 
 
v 
 
 
 
 
ABSTRACT 
 
 
 
 
 A vehicle suspension system is defined as a mechanical system of springs or 
shock absorbers connecting the wheels and axles to the chassis of a wheeled vehicle.  
The purpose of a car suspension system is to improve the comfort of the car subject 
to different road profiles.  The main objective of this study is to formulate a basic 
quarter car suspension systems subject to a sinusoidal road profile.  In this study, the 
suspension travel limit and magnitude of car’s vertical acceleration are validated 
using the standard of Ford Scorpio car.  The comfort of the car is studied by means 
of the reduction of the body acceleration caused by the car body subject to sinusoidal 
road profile and ‘Sleeping Policeman’ road profile.  In order to increase the comfort 
of a car, a refined model is formulated by including the effects of wheel and axle in 
the quarter car suspension system.  The results of the study is obtained and analyzed 
by using Fourth Order Runge-Kutte Method via Maple 12. 
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ABSTRAK 
 
 
 
 
 Suatu sistem gantungan kenderaan ditakrifkan sebagai sistem mekanikal 
spring atau penyerap kejutan yang bergabung dengan tayar dan gandal kepada chasis 
pada suatu kenderaan beroda.  Tujuan sistem gantungan kereta adalah untuk 
menambahbaik keselesaan kereta yang dinaiki apabila melalui  jalan dengan 
permukaan yang berbeza.  Objektif utama kajian ini adalah untuk memodelkan satu 
per empat sistem gantungan kereta mengikut profil jalan berbentuk sinus.  Dalam 
kajian ini, had penggantungan perjalanan dan magnitud cepatan mencangcang kereta 
disahkan dengan mengguna piawaian kereta Ford Scorpio.  Keselesaan kenderaan 
bagi system gantungan kereta mengikut profil jalan ‘sleeping policeman’ dikaji dan 
dibandingkan dengan sistem gantungan kereta mengikut profil jalan berbentuk sinus.  
Dalam usaha meningkatkan keselesaan kereta yang dinaiki, sistem gantungan kereta 
diperbaiki dengan mengambil kira kesan roda dan gandal dalam  satu per empat 
sistem gantungan kereta.  Keputusan kajian diperolehi dan dianalisis menggunakan 
Kaedah Runge-Kutte Peringkat Keempat dengan pengaturcaraan Maple 12.   
 
 
